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FIG. 4
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Our Ref, 350/PJC/EAC 18th January, 1972,

Dr. P.N. Cundall
Mining Surveys Ltd.,
Holroyd Road,
Reading,

Berks.

Dear Pete,

Permit me to introduce you to the
facility of facsimile transmission.

In facsimile a photocell is caus{to\

perform a raster scan over the subject copy. The
variations of print density on the document cause the
photocell to generate an analogous electrical video
signal. The signal is used to modulate a carrier,
which is transmitted to a remote destination over a
radio or cable communications line,

At the remote terminal, demodulation
reconstructs the video signal
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FIG. 8

Our Ref, 350/PJC/EAC 18th January, 1972,

Dr. P.N. Cundall
Mining Surveys Ltd.,
Holroyd Road,
Reading,

Berks.

Dear Pete,

Permit me to introduce you to the
facility of facsimile transmission.
L 810

In fucsimile ¢ photocell is caused to
perform a raster scan over the subject copy. The
variations of print density on the document cause the
photocell to generate an analogous electrical video
signal. The signal is used to modulate a carrier,
which is transmitted to a remote destination over a
radio or cable communications line,

At the remote terminal, demodulation
reconstructs the video signal
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IMAGE FORMING APPARATUS, METHOD
FOR PROCESSING IMAGE THEREOF AND
NON-TRANSITORY COMPUTER-READABLE
RECORDING MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority benefit from Korean
Patent Application No. 10-2013-0106436, filed on Sep. 5,
2013, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference in its
entirety.

BACKGROUND

1. Field

Embodiments relate to an image forming and processing,
and more particularly, to an image forming apparatus and an
image processing method for automatically re-generating
chromatic data which is lost when a chromatic document is
converted into monochromatic (i.e., black-white-white) one,
and outputting the re-generated chromatic data without
requiring user’s additional intervention.

2. Description of the Related Art

An image forming apparatus such as a printer, a scanner, a
copier, a facsimile or a multifunction unit integrating the
above functions, refers to an apparatus that operates to gen-
erate, print, receive or transmit image data.

A general image forming apparatus has a monochromatic
mode in which a document to be outputted is outputted as
monochromatic (i.e., black-and-white) data, a chromatic
mode in which the chromatic data of the document to be
outputted is outputted as it is, and an automatic mode in which
the document to be outputted is selectively outputted between
monochromatic and chromatic modes depending on the
degree the chromatic pixels occupying the document.

In order to save maintenance cost of a color toner, most
users output a document including a mixture of non-chro-
matic and chromatic data in the monochromatic mode. It is
thus possible to reduce use of color toners, by outputting even
the chromatic data of the document as monochromatic data.

However, a problem arises when the document containing
chromatic text is outputted in the monochromatic mode. That
is, information about key words or phrases that a user has
written in different colors can be lost.

Accordingly, an image forming apparatus is necessary,
which can re-generate information highlighted by a user, by
automatically recovering the chromatic data that was origi-
nally contained in the document including color text but lost
in the process of converting into monochromatic data, with-
out requiring user’s additional intervention.

SUMMARY

One or more embodiments overcome the above disadvan-
tages and other disadvantages not described above. However,
each embodiment is not required to overcome the disadvan-
tages described problems described above.

One or more embodiments solve the problems as described
above. However, each embodiment is not required to solve the
problems as described above. One or more embodiments may
provide an image forming apparatus and an image processing
method for automatically re-generating chromatic data which
is lost when a document including color text is converted into
monochromatic (i.e., black-and-white) one, and outputting
the re-generated chromatic data.

10

15

20

25

30

35

40

45

50

55

60

65

2

In an aspect of one or more embodiments, there is provided
an image processing method, which may include scanning a
document, separating a text region from the scanned docu-
ment and detecting symbols included in the text region, cal-
culating feature values of the detected symbols, selecting a
representative value from the calculated feature values, and
converting the symbols having the feature values other than
the representative value into a preset color or form.

The document may be a document including color text
therein, which undergoes a process of conversion into mono-
chromatic data before being outputted, during which the
document loses information about the color text.

The converting may include converting the symbols into a
preset color or form that corresponds to the feature values of
the symbols.

The selecting may include selecting the feature values of a
majority of the symbols as the representative value.

The calculating may include calculating the feature values
about at least one of brightness, size, and thickness of the
symbols.

The converting may include converting at least one of
thickness, font and size of the symbols having the feature
values other than the representative value.

The image processing method may additionally include
receiving an input of target color or form for conversion,
according to the feature values of the symbols.

The image processing method may additionally include
outputting a document that includes the symbols in a form
converted into the preset color or form.

In an aspect of one or more embodiments, there is provided
an image forming apparatus, which may include a scanner
configured to scan a document, a detector configured to sepa-
rate a text region from the scanned document and detect
symbols included in the text region, a calculator configured to
calculate feature values of the detected symbols, and a con-
troller configured to select a representative value from the
calculated feature values, and convert the symbols having the
feature values other than the representative value into a preset
color or form.

The document may be a document including color text
therein, which undergoes a process of conversion into mono-
chromatic data before being outputted, during which the
document loses information about the color text.

The controller may convert the symbols into a preset color
or form that corresponds to the feature values of the symbols.

The controller may select the feature values of a majority of
the symbols as the representative value.

The calculator may calculate the feature values about at
least one of brightness, size, and thickness of the symbols.

The controller may convert at least one of thickness, font
and size of the symbols having the feature values other than
the representative value.

The image forming apparatus may additionally include a
user interface configured to receive an input of target color or
form for conversion, according to the feature values of the
symbols.

The image forming apparatus may additionally include an
image former configured to output a document that includes
the symbols in a form converted into the preset color or form.

In an aspect of one or more embodiments, there is provided
acomputer readable medium, which may comprise a program
to implement an image processing method including scan-
ning a document, separating a text region from the scanned
document and detecting symbols included in the text region,
calculating feature values of the detected symbols, selecting a
representative value from the calculated feature values, and
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converting the symbols having the feature values other than
the representative value into a preset color or form.

According an aspect of one or more embodiments,
although a document containing color text loses color text in
the process of conversion into monochromatic document to
be outputted, by re-generating the lost color data and output-
ting the same, it is possible to recover the color data about a
specific word or phrase as set by a user, without requiring
user’s additional intervention.

In an aspect of one or more embodiments, there is provided
an image forming apparatus, which may include a scanner
configured to scan a document, a detector configured to detect
symbols included in a text region of the scanned document, a
calculator configured to calculate feature values of the
detected symbols, and a controller configured to select a
representative value from the calculated feature values, and
convert the symbols having the feature values other than the
representative value into a preset color or form.

In an aspect of one or more embodiments, there is provided
an image forming method which may include scanning a
document, detecting symbols included in a text region from
the scanned document, calculating feature values of the
detected symbols, selecting a representative value from the
calculated feature values, and converting the symbols having
the feature values other than the representative value into a
preset color or form.

According to an aspect of one or more embodiments, there
is provided at least one non-transitory computer readable
medium storing computer readable instructions to implement
methods of embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The patent or application file contains at least one drawing
executed in color. Copies of this patent or patent application
publication with color drawing(s) will be provided by the
Office upon request and payment of the necessary fee. The
above and/or other aspects will be more apparent by describ-
ing exemplary embodiments with reference to the accompa-
nying drawings, in which:

FIG. 1 illustrates a result of converting a document includ-
ing color text into monochromatic document and outputting
the same;

FIG. 2 is a block diagram provided to explain an image
forming apparatus according to an embodiment;

FIG. 3 is a view provided to explain a process of separating
a text region and an image region from each other, according
to an embodiment;

FIG. 41is a view provided to explain a method for extracting
a symbol contained in the text region, according to an
embodiment;

FIG. 51s a view provided to explain a process of calculating
feature values of the symbol and selecting a representative
value from among the same, according to an embodiment;

FIG. 6 is a view provided to explain a document with
re-generated chromatic data according to an embodiment;

FIGS. 7 and 8 are views provided to explain a resultant
document outputted after the text with lost chromatic data is
converted into a preset form, according to an embodiment;
and

FIG. 9 is a flowchart provided to explain an image process-
ing method according to an embodiment.

DETAILED DESCRIPTION

Reference will now be made in detail to embodiments,
examples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to the like ele-
ments throughout.
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In the following description, same drawing reference
numerals are used for the same elements even in different
drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assistin a
comprehensive understanding of the present disclosure.
Accordingly, it is apparent that exemplary embodiments of
the present disclosure can be carried out without those spe-
cifically defined matters. Also, well-known functions or con-
structions are not described in detail since they would obscure
the present disclosure with unnecessary detail.

FIG. 1 illustrates a result of converting a document includ-
ing color text into monochromatic one and outputting the
same.

A document 110 including chromatic text may include not
only color photos 111, but also color texts 113 which are set
to different colors according to degrees of importance as
determined by a user. However, when the user outputs the
document 110 including color texts in monochromatic mode
atthe printer or copies the document in monochromatic mode
at the copier, the document is outputted in the form 130 as
illustrated in right-hand side of FIG. 1.

Conventionally, the color photos 111 and the color texts
113 are converted into monochromatic data and outputted.
The color texts 113 may be outputted with different bright-
ness than the other texts which are originally black-and-white
texts.

However, partial difference in brightness alone cannot
express the highlighting information carried by the original
color texts 113.

Accordingly, it is necessary to recover the lost chromatic
data, particularly when the monochromatic data converted
from the color text 113 is scanned for the purpose of another
printing or copying.

FIG. 2 is a block diagram provided to explain an image
forming apparatus according to an embodiment.

Referring to FIG. 2, the image forming apparatus 200 may
include a scanner 210, a detector 220, a calculator 230 and a
controller 240. FIG. 2 rather schematically illustrates the
image forming apparatus 200 to emphasize only the related
elements according to an embodiment. Accordingly, those
skilled in the art will be able to understand that other universal
elements may be added to those illustrated in FIG. 2.

The scanner 210 scans a document. The scanner 210 may
digitize the scanned document using a CCD/CIS module, or
the like.

The scanned document may include a mixture of image
regions and text regions, in which the image regions may
include graphics or photographs. Further, the document
scanned at the scanner 210 may be an image having a plurality
of pixels, and may include at least one text region and at least
one image region therein.

The scanned document may be the kind of document from
which chromatic text information originally included in the
document is lost in the process in which the document is
converted into monochromatic data and outputted.

Accordingly, even when the user highlights a specific
phrase or word by writing the text in different color or apply-
ing specific shades in the process of writing the document, the
data is converted into monochromatic data, thus losing chro-
matic features thereof, before the document is outputted.

The detector 220 separates the text region from the scanned
document and detects respective symbols included in the text
region.

The text region, image region and background region
included in the scanned document may be separated by a
segmentation manner. That is, the detector 220 may analyze
the image inputted from the scanner 210, to determine the
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text, the image or the background that the traits of the respec-
tive pixels are closer to. All the pixels of the incoming image
may thus be allocated with one of the traits of the text, image
and background.

The detector 220 may detect the text region and the image
region included in the scanned document using YCbCr color
space, in which case it is possible to use the edge information
that indicates difference in the brightness values between the
pixel of interest and the other calculable neighborhood pixels
using Y channel. That is, the detector 220 may use the bright-
ness information (Y channel), color information (CbCr chan-
nel), or edge information of the corresponding pixels of the
scanned document, and may consider information of the sur-
rounding pixels as well as the corresponding pixels.

Further, the detector 220 may extract individual symbols
from the separated text region. The expression ‘symbol’ as
used herein may refer to object such as character, number or
symbol with a specific connotation.

That is, after binarization with respect to the text region, the
detector 220 may extract independent symbol using 8-neigh-
borhood connected component. The result of symbol extrac-
tion may be any one of independent character, number or
symbol, or alternatively, part of the respective characters may
be extracted (e.g., “*”” and “I” may be independently extracted
from “1”).

The calculator 230 may calculate feature values of the
detected symbols. The calculator 230 may calculate the fea-
ture values of at least one of brightness, size and thickness of
the symbols.

As explained above, when the color texts are converted into
black-and-white and outputted, the converted color texts may
be outputted in different brightness, size or thickness from
those of the originally black-and-white texts.

Accordingly, the calculator 230 may calculate feature val-
ues of the respective symbols to determine the symbols in the
color texts before conversion into monochromatic data. The
feature values may relate to at least one of the brightness, size
and thickness of the respective symbols.

The controller 240 may select a representative value
among the calculated feature values and convert the symbols
with feature values other than the representative value into a
preset color or form.

An embodiment will be explained hereinbelow, with ref-
erence to an example where the feature value relates to the
brightness of the respective symbols.

Since most symbols included in the text region are written
in black, calculating the symbols based on the brightness as
the feature value will mostly give the brightness value that
corresponds to black. However, since the user writes a spe-
cific phrase or word that he wishes to emphasize in a specific
color, only a few symbols are calculated to have different
brightness values from black, when outputted as monochro-
matic data.

The controller 240 may calculate the representative value
based on the feature values of the majority of symbols, and
based on assumption that the symbols with the representative
value are those that are originally written black-and-white
and that the symbols with feature values other than the rep-
resentative value are those that were originally color texts but
lost the chromatic data in the process of conversion and out-
putting, the controller 240 may convert the latter symbols into
a preset color or form.

The controller 240 may also convert the symbols with the
feature values other than the representative value into preset
colors that correspond to the feature values of the respective
symbols. For example, when the symbol is calculated to have
brightness A, the controller 240 may convert the symbol into
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acolor such as blue that corresponds to brightness A, or when
the symbol is calculated to have brightness B, the symbol may
be calculated into corresponding color such as red.

In an embodiment, only the symbols having feature values
other than the representative value may be converted into
preset colors, but not limited thereto. Accordingly, it is pos-
sible to also convert the thickness or font of the symbols, or
add underline to the symbols, to thus reproduce the highlight-
ing information that was originally given.

Further, the image forming apparatus 200 according to an
embodiment may additionally include a user interface (not
illustrated) to receive color or form information to convert to
according to the brightness value of the symbol.

For example, the user interface may receive a selection of
specific color such as red or blue to convert the symbol with
brightness value A, or may also receive information about
thickness, font, or presence of underline for the symbol to be
converted.

In an embodiment, the representative value may be calcu-
lated based on the brightness value of the symbol as the
feature value, and the symbols having feature values other
than the representative value may be converted into different
color or form, but not limited thereto. Accordingly, the feature
value may use other information, such as thickness or size of
the symbol.

Further, the image forming apparatus 200 may additionally
include an image former (not illustrated), and may output a
document including symbols therein which are converted into
preset colors or forms.

In an embodiment, the symbols having different feature
values than the representative value may be converted into a
preset color or form, only after the process of separating a text
region from the scanned image.

FIG. 3 is a view provided to explain a process of separating
a text region and an image region from each other, according
to an embodiment.

Referring to FIG. 3, the scanned document may include a
textregion 310 and an image region 320. As illustrated in FI1G.
3, the scanned document may include a single text region, but
not limited thereto. Accordingly, the scanned document may
include a plurality of text regions or also a plurality of image
regions.

The detector 220 may identify the scanned document into
the text region 310 and the image region 320, and for this
purpose, may employ a method of utilizing variation in the
brightness values of the pixels of the scanned document, a
method of dividing into blocks and categorizing the regions
using the features within the respective blocks, a method of
using edgeness, or others.

The entire pixels of the scanned document may e divided
into image region, text region, and background region, or
alternatively, since the text region and the background regions
may be treated as identical region, the pixels of the scanned
document may be divided into text and background region
and image region.

Accordingly, when the scanned image is divided into the
text region 310 and the image region 320, the symbols
included in the text region 310 are detected.

FIG. 4 is aview provided to explain a method for extracting
a symbol contained in the text region, according to an
embodiment.

The symbols included in the text area 310 may be objects
such as character, number or symbol with a specific conno-
tation. The empty boxes illustrated in FIG. 4 represent the
locations of the extracted symbols.

To be specific, the detector 220 separates the text region
from the scanned image, performs binarization with respect
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to the text region, and extracts independent symbols using the
8-neighborhood connected component. The results of the
extraction may be one independent, associated character (A,
B,C,D,E,...), oreven a part of the character (i.e., “*” and
“I” may be independently extracted from “i”).

When the detector 220 separates the text region and detects
the symbols, the calculator 230 calculates feature value of the
detected symbols.

FIG. 51s a view provided to explain a process of calculating
feature values of the symbol and selecting a representative
value from among the same, according to an embodiment.

For the feature value of the symbols, the brightness, size or
thickness may be used. However, for convenience of expla-
nation, an embodiment where the brightness is used as the
feature value will be explained below.

Referring to FIG. 5, the horizontal axis represents index of
brightness value, while the vertical axis represents the num-
ber of objects of the symbols with brightness value.

When a color text is converted into monochromatic one and
outputted, the chromatic data is lost. However, the above does
not indicate that the outputted data carries the identical
brightness as the original monochromatic text. In other
words, the outputted data carries brightness values which are
different from the monochromatic text, according to the origi-
nal colors of the chromatic text.

The calculator 230 can calculate the feature values by
measuring the brightness values of the symbols. As a result of
the calculation, the feature values including a first brightness
value 510 and a second brightness value 520 may be calcu-
lated, as illustrated in FIG. 5.

Because texts are written generally in black, while the
words or phrases that a user wishes to emphasize are written
in a specific color, most symbols included in the text region
have the brightness value that corresponds to black.

Referring to FIG. 5, because there are more number of
symbols having the first brightness value than the symbols
with the second brightness value, the feature value having the
first brightness value may be selected as the representative
value. That is, based on the assumption that the symbols with
the first brightness value as the feature value are those that are
written in black, it may be assumed that the symbols having
the second brightness value as the feature value are those that
lost the chromatic data in the process of conversion of the
document into monochromatic data and outputted.

The controller 240 may re-generate the original chromatic
data by converting the second brightness value 520, which
lost chromatic data in the process of converting an originally-
chromatic text into monochromatic data and outputting, into
a preset color or form.

Referring to FIG. 5, an embodiment in which the symbol
having the feature values including the first and second
brightness values is included in the document. However,
depending on embodiments, symbols having three or more
brightness values may be included.

In an embodiment, the respective symbols may be con-
verted into preset colors corresponding to the feature values
of'the symbols and outputted. Further, in an embodiment, the
image forming apparatus 200 may additionally include a user
interface to set a target color for conversion according to the
calculated thickness value.

FIG. 6 is a view provided to explain a document with
re-generated chromatic data according to an embodiment.

Referring to FIG. 5, the feature values other than the rep-
resentative value, i.e., the symbols with the second brightness
value 520 may be converted into a preset color by the con-
troller 240 and outputted. Referring to FIG. 6, the symbol
with the second brightness value 520 may be converted into
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green color, but not limited thereto. Accordingly, depending
on implementation of an embodiment, the target colors cor-
responding to the respective brightness values may be preset
so that the symbols may be converted into the corresponding
colors, accordingly.

Referring also to FIG. 6, only one region 610 may be
re-generated as the chromatic region. However, embodiments
are not limited thereto. Accordingly, depending on embodi-
ments, a plurality of text regions included into a document
may be re-generated into different colors, respectively.

FIGS. 7 and 8 are views provided to explain a resultant
document outputted after the text with lost chromatic data is
converted into a preset form, according to an embodiment.

To re-generate the text which lost chromatic data, it is
possible to convert the symbols with the feature values other
than the representative value into a preset form and output the
same, instead of re-generating the chromatic data by convert-
ing symbols into a preset color.

The ‘preset form’as used herein may refer to font change or
thickness change, or underlining.

FIG. 7 is a view provided to explain an example where the
symbol oflost chromatic data is converted into boldfaced font
as denoted by reference numeral 710, and FIG. 8 is a view
provided to explain an example where the symbol of lost
chromatic data is converted into italic font as denoted by
reference numeral 810.

In an embodiment, the thickness or font of the symbol may
be converted, but not limited thereto. Accordingly, depending
on embodiments, it is possible to convert the form of the
symbol using another way as far as it can increase user’s
recognition.

FIG. 9 is a flowchart provided to explain an image process-
ing method according to an embodiment.

At 8910, a scanner provided in an image forming apparatus
scans a document. The scanned document may be the one that
lost information about color text while the color text-contain-
ing document is converted into monochromatic data to be
outputted.

At 5920, when the document is scanned, text region is
separated from the scanned document and the symbols
included in the text region are detected, and at S930, feature
values of the respective detected symbols are calculated. The
feature values may be calculated using information such as
brightness, size or thickness of the symbols.

At 8940, a representative value of the calculated feature
values is selected. The feature value of the majority of sym-
bols may be selected as the representative value. At S950, the
symbols having feature values other than the representative
value are converted into a preset color or form.

One or more methods explained above may be written as a
program to be executed on a computer, and implemented on a
universal digital computer that implements the program by
using a non transitory computer-readable recording medium.
Data for use with the method explained above may be so
constructed as to be written on a non-transitory computer-
readable recording medium in a variety of ways.

Processes, functions, methods, and/or software in appara-
tuses described herein may be recorded, stored, or fixed in one
or more non-transitory computer-readable storage media
(computer readable recording medium) that includes pro-
gram instructions (computer readable instructions) to be
implemented by a computer to cause one or more processors
to execute or perform the program instructions. The media
may also include, alone or in combination with the program
instructions, data files, data structures, and the like. The
media and program instructions may be those specially
designed and constructed, or they may be of the kind well-
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known and available to those having skill in the computer
software arts. Examples of non-transitory computer-readable
storage media include magnetic media, such as hard disks,
floppy disks, and magnetic tape; optical media such as CD
ROM disks and DVDs; magneto-optical media, such as opti-
cal disks; and hardware devices that are specially configured
to store and perform program instructions, such as read-only
memory (ROM), random access memory (RAM), flash
memory, and the like. Examples of program instructions
include machine code, such as produced by a compiler, and
files containing higher level code that may be executed by the
computer using an interpreter. The described hardware
devices may be configured to act as one or more software
modules that are recorded, stored, or fixed in one or more
computer-readable storage media, in order to perform the
operations and methods described above, or vice versa. In
addition, a non-transitory computer-readable storage
medium may be distributed among computer systems con-
nected through a network and computer-readable codes or
program instructions may be stored and executed in a decen-
tralized manner. In addition, the computer-readable storage
media may also be embodied in at least one application spe-
cific integrated circuit (ASIC) or Field Programmable Gate
Array (FPGA).

The foregoing exemplary embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present disclosure. The present disclosure can be readily
applied to other types of apparatuses. Also, the description of
exemplary embodiments of the present disclosure is intended
to be illustrative, not to limit the scope of the claims, and
many alternatives, modifications, and variations will be
apparent to those skilled in the art.

While exemplary embodiments have been described with
reference to the figures, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the spirit
and scope of the present disclosure as defined by the follow-
ing claims and their equivalents.

What is claimed is:

1. An image processing method implemented on an image
forming apparatus, the method executed by at least one pro-
cessor mounted on the image forming apparatus, the method
comprising:

scanning a document;

separating a text region from the scanned document;

extracting symbols transcribed in the text region, the sym-

bol is one of independent character, number or symbol,
or part of the respective characters;

calculating feature values of at least one of brightness, size

and thickness of the extracted symbols;

selecting a representative value from the calculated feature

values; and

converting a color or visual form of the extracted symbols

having the feature values other than the representative
value into a preset color or form.

2. The image processing method of claim 1, wherein the
document is a document including color text therein, which
undergoes a process of conversion into monochromatic data
before being outputted, during which the document loses
information about the color text.

3. The image processing method of claim 1, wherein the
converting comprises converting the color or visual form of
the symbols into the preset color or form that corresponds to
the feature values of the symbols.

4. The image processing method of claim 1, wherein the
selecting comprises selecting the feature values of a majority
of the symbols as the representative value.

30

35

40

45

50

55

60

10

5. The image processing method of claim 1, wherein the
converting comprises converting at least one of thickness,
font and size of the symbols having the feature values other
than the representative value.

6. The image processing method of claim 1, further com-
prising receiving an input of target color or form for conver-
sion, according to the feature values of the symbols.

7. The image processing method of claim 1, further com-
prising outputting the scanned document that includes the
symbols in a form converted into the preset color or form.

8. An image forming apparatus, comprising:

a scanner to scan a document;

a detector to separate a text region from the scanned docu-
ment and extract symbols transcribed in the text region,
the symbol is one of independent character, number or
symbol, or part of the respective characters;

a calculator to calculate feature values of at least one of
brightness, size and thickness of the extracted symbols;
and

a controller to select a representative value from the calcu-
lated feature values, and to convert a color or visual form
of the extracted symbols having the feature values other
than the representative value into a preset color or form.

9. The image forming apparatus of claim 8, wherein the
document is a document including color text therein, which
undergoes a process of conversion into monochromatic data
before being outputted, during which the document loses
information about the color text.

10. The image forming apparatus of claim 8, wherein the
controller converts the color or visual form of the symbols
into the preset color or form that corresponds to the feature
values of the symbols.

11. The image forming apparatus of claim 8, wherein the
controller selects the feature values of a majority of the sym-
bols as the representative value.

12. The image forming apparatus of claim 8, wherein the
controller converts at least one of thickness, font and size of
the symbols having the feature values other than the repre-
sentative value.

13. The image forming apparatus of claim 8, further com-
prising a user interface to receive an input of target color or
form for conversion, according to the feature values of the
symbols.

14. The image forming apparatus of claim 8, further com-
prising an image former configured to output the scanned
document that includes the symbols in a form converted into
the preset color or form.

15. At least one non-transitory computer-readable record-
ing medium storing computer readable instructions that when
executed implement an image processing method compris-
ing:

scanning a document;

separating a text region from the scanned document;

extracting symbols transcribed in the text region, the sym-
bol is one of independent character, number or symbol,
or part of the respective characters;

calculating feature values of at least one of brightness, size
and thickness of the extracted symbols;

selecting a representative value from the calculated feature
values; and

converting a color or visual form of the extracted symbols
having the feature values other than the representative
value into a preset color or form.
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